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AB The present invention relates to methods for recombinant preparation of 
Bacillus subtilis cecropin LCI in Escherichia coli. The invention also 
provides methods to construct cecropin LCI expression vector and to 
express and purify recombinant cecropin LCI protein. The bactericidal 
activity of recombinant cecropin LCI is tested to inhibit Xanthomonas 
oryzae pv. oryzea strain G. The prepared recombinant cecropin LCI can be 

/ used as antibacterial agents in plant breedings or bacterial fertilizer. 

V IT 343593-45-3P, Cecropin LCI (Bacillus subtilis) 

RL: AGR (Agricultural use); BPN (Biosynthetic preparation); PRP 
(Properties) ; BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 
(amino acid sequence; preparation of recombinant Bacillus subtilis 

cecropin 

LCI and use as antibacterial agents in plant breedings or 
fertilization) 
RN 343593-45-3 CA 
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[57]ffl* 

mm*k®&*mjft&,mm&&jik lgi wiscsk^ 

?>J&JS««HM9£to««9 fAl^UT LCI 69 dna m 

mnsto te&MifrVL pbvabi6 &xB&frm dhso «f n 

*^&LCi,£*K#1S&§a:fiW 8.7%„ *jg&1TS 

**afc**r«#pjgEftw lcio ixii6^n^5E*ifse 

»HS#rtl1M* G, 3r 2. 5,1 g/mlo *)#*i&r 
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»: (1) *tfllfc LCI SB«Hfc$*-S-J&&3CJ£|*, (2) «fft LCI &&fttttttt 
31; (3) jfi^H&aCrMtt LCI MMffMib: (4) Mft LCI IKllltmtttttlli 
(5) ^JItLCIXt^^fi<J«I«!|^: (6) **tt LCI WJ*5MMJf. 

2^ 1. (1) *0r*Ettftttlk LCI igM^M^it, 

^tliaETAX^T^Mftt LCI ft DNA SB^J^Xt&ttMg^m 

Cla I start 

T emtio* A-I-K-L-V-Q-S-P-N-G 
atat.cga.tg get atr. aag r.tg gtg nag tec: cca 33n gge 

tatagctac cga tag ttc gac cac gtc agg ggt ttg cszg. 

N-F-A-A-S-F-V-L-D-G 
aac ttc: gee gr.t tec ttc gtg ctg gac ggt 
tta aag egg cga agg aag gar etg cca 

T-K-W-I-F-K-S-K-Y-Y 
act aaa tgg ate ttc aag tec, aaa tar tat 
tga ttc acc tag aag tte agg ttt atg ata 

D-S-S-K-G-Y-W-V-G-I 
gac tec age aag ggc tan tgg gte ggc ate 
Ctg agg teg ttc ccg atg ace cag eeg tag 

stop 

Y-E-V-W-D-R-K codon 

tac gag gtg tgg gac cgc aag taagcttcg 

atg etc cac aec ctg geg tte attegaage 

▲ 

Hind III 

3. mm&mm& i. <2) tpm&m&msk lci m&mitffmm. &&&& 
T^mm lci s@jts^ cia i m Hind in Mmw. m T4 dna mmmwz 
mmm&mw&j&mftmztmftifi P Biuescri P t n ks m&±, 



nm D^ammm, nmtt lci mmm^mmn pbc7. ^m^mm^mvE 

gS^JEffiM LCI mm, pBC7 mfflg. Cla I ^mifc^ffl DNA I Klenow 

*#$fna4T*PF> mmm BamH i juifc, ffl 2%^mmm^. LCI g@Jt&, j@t 

*fc pBV220 & EcoR I m^BM DNA I Klenow Hfc&^H 2 , TOJeffl 

BamH I ffitt, ft LClSHtf gi£»£U pBV220 M^^B, »i«Hfc*«*f B DH5a 
*Dffii&, fS!MJ5t*& pBVAB16, 

4^ «JgRfU5l^ 1. <3) 4»J?f 3*fi«IjB*ii*Mltt LCI ft&ftFng&ft, 

twit P BVAB16 ftrtt&ff® DH5a, # LB ttttttfttSf £4>iC^ 

w*jR^**50mg/i. & 3o-c^#2.5 

'jMlt. MM 42"C^#i§# 5 <hBt, $fig*&;*>200rpm; 

&#£&W;fcJKffBrgl«54l» 4000 rpm 1O^0»&^, ffl 50 mM Tris-HCl, 
pH7.&gH**»sPfiI. £JC^®/^#c 4 00 W30#;, ^&15 &\ ftffi 10 #, 
60 s Cin*ft 20 *H+, 10000 rpra 20 £&Mfe, flu^*£&?£&$£*a 

feig CM-Sepharose Fast Flow C26/20 £1 0 ~ 0.6 M NaCl £J5&$Jg#tJIfc, 
M«ttfe#«IJnA4MWtK^T«ri*2M.ilPA0.5M,pH6.5 StfVifljfc 50 

mM , m^ffimTK^M^ffi-feilf Phenyl-Superose HR5/5 & 1 .7 ~ 0 M J$&4& 
m^mmtm., n3m^.m^^\tm LCI. lfcLCI#&l£PD-10Se P hadexG-25 
M J^Mfl*^, ^#^-20*C#ffl, ffl Jris-tricine SDS-PAGE %$3c$j5£ LCI #J 

LCI tofltjggl 280 nm Lowry feSJ^, LCI 

M*38ltiL*r%*£#r*5ffi3fefefi* SDS-PAGE «6J£#tfT#&S£: 

4f PBVAB16 Jffi«WUAT#j&. H LCI fcfc»ff«4 , #£y7itt#tt3H£ s 

11 ^W®*t. % 16s rRNA ft ^{£iag6Mfai5&f8#; 2, P R 

*ip L w>ha^*«, wjlp l sci le^j, Rraa«jsws5*b*»**ew 
^M«tar*Jiwei^tt*iaiS: 3> *g*j&#BttrrB^$s#s@ftj 

mm LCI ft&feftfirtt. & £. coli *M&xkM LCI W^jg7*&«£?#tfj 



JAW&^^ii&M CM-Sepharose Fast Flow R Phenyl-Superose HR5/5 e£# Mono 

s #fflfe#*Mfc#s!iE&*£6tt lci, m.i£mm&mm%. lci m^M^mw 
m&m&mto 8.7%, 3tm#} lci ^mmm^m^ 3.5 kDa. 

5> mftum&m 1. (4) ■f>0F*fitt*«tt lci ttttmHfcMi. ^#«e^ 

T^mJIk LCI Wirt0«tt^«<l^: 

<1)> %?L«»£l*fefeffl£LCIfi«jWmig: 
^7K^S'H'lfe^lS Xanthomonas oryzae pv. oryzea strain G ^jj^^®, 
ttfcfflLB^tt^S&ftSStti, 200 rpm,28 *C, IfnBlSl 20 jxl , iPA 100 ^1 
fr^W LB m^m, 20 nl ^iRttfc&ft) LCI Tkmm, IP^ l. l mg/ml LCI ffft, 
W-f&fe##A»C, AUA 96 SgW^; 5E«»ffl5l*fiR^«F 20 jil LCI $ 

20 Ml ^^^^K, 120 ^1 LB mWmm 20 ^1 96 ?L 

fcHPi£#*II*28°Ci##, #pg-/jNfft, ffi^i^r^SitMicroplateAutoreader 
EL310, BIO-TEK INSTRUMENTS ±, T 540 nm ft:)fc^T$!l*^#iS?LtfJ:)fe 

tfaMJ&Q&M Xanthomonas oryzae pv. oryzae G ^|n)*Kj£-fcfflgePTy.$j^ LCI 
ttfflttfiMM&feiXft 2.5 Mg/mls 

<2X Tftr»^«T LCI EKjflJ&ig: 

£ LB i£#S¥fc±, $A 1 ml *gtfctt««ST, Xanthomonas oryzae 
pv. orjzea strain G, m^FM&m. 3 ft¥?m&3k£&mWLW, f&T, & 

w-&&)7Fm®.&±ttmffi]m 5 ^i lci mm, 5 ni ^se^^^sm, ^ 28 «e 
sassnqj^ffl^, 5 »ii lci 5 mi 

&J*®M, 28 °C SaS3«I®S, ^^^5ftLCI^Aaw/^/no«ayor)^^pv. 

(3), LCI 

^ft^rgttftj X. oryzae pv. oryzae strain G m LB ^^^#S##fiJ 0.035 
OD 600 nm, ^ilil^ LCI #q n », #£jg;*j 0.53 mg/ml, ft— &-<f&^#/5, 



100 ^i m*^3oo ^i mjmnmM4t*mM*4i*+. &^ut^wl, 
nm—fe&jKtm, rn.au 20 ui ^ 980 ni m lb mw&nm^M^, mjssi w 100 ^i 

LB SKJgfcLt, 28 °C Mi£tt&¥tiL±&J&tt3l&$l*S&mfe LCI 

W^H&g^. 3. RTW#iiJ LCI #^^ip^5EaBm, am&tH8ts»nA 
lci /s*^¥'h*T?F*&TP$. T^M^IUA^/hW, ^S^ti^M X 

oryzae pv. oryzae strain G2t LCI ttJW-'HfcjJS 0.13 mg/ml (•) *P 0.066 mg/ml(H) 

wm^m-m^®^^, ^EiSfWLcimsT, ^mmmm^mh io- 3 . 

i. (5) lci w^^^twmi^^. 

ffl Riboprobe Combination System (Promega) %Q SP6 ^SlSl^i!)^ LCI oj 

mttinikWMmn, wmmfrm a 20 ni to&mwm*^: 40 mM ths-hci, 

pH7.5, 6 mM MgCl 2 , 2 mM 10 mM NaCl, 10 mM DTT, 500 nM each ATP, 

GTP, CTP and UTP, 40 U Recombinant RNasin Ribonuclease inhibitor, 0.5 jag pGEM 
Express Positive Control Template, 20 U SP6 tE 37 °C 80 

&^m&j&&*i}nA^mA&} lcl fcrn^yim. \%mm$&, ^ 0.5 ng/mi mit 

ffe&js, ^254nm ft^hftT;MI RNA 
m LCI l^m^lili^ http //wwwnchi n lm nih pov^l & ffl BLAST "nr" 

Mfltff 7&&. &*«^:&3affi«to^ttaR£B: lci M-^^^iaii 

GCG Chou-Fasman (CF)*D Garnier-Osguthorpe-Robson (GOR)M#^"S^ 

Wfllfe. LCI &}r\-g:fr¥m$J 5595.12 pa, *&fiOit-^^*^ pl= 10.25; *nS 5 

#PF, WftSK^W^tfcRTKSSl, 3E LCI 

W N IJJ& 23 ffiflUfiaKtettg+^ffi^W-tP sheet ftgtt, ffo^Jltfem 

piscicocins vi, M&m+Bkm.mteWKttttmtfttMft&-t-fr&m, mn. 

lactococcin G, plantaricin A plantaricin S 6*J??M£f!^1i£Kj alpha beta tltfr 

%msk LCI ^-^^^^i^^^^waim^Hifcts^Ab, 

m-> m-^0^W«^^U YGNGV tE LCI 



F*P lacticin481 3&-> feSLKWSIS^S^ 1 -MO 4 <t^, 

&*fflMj§l divercin V41 ^Wtt^-^ftftCKiSil N-**36itRiteM!fclBI« 

m&mm lci 3 

iH> LCI Jl*$|*tfj3fl 28 5IJ 30 GLto KYY ^^ift enterocin I # 
*ffl^ enterocin L50B ^M^^Utfy^m KFY, KYY iSl^^^^^- 

kyy 

mm lci ^%mm*m-mmmm® pediocin mm^mm 

MM%lfflil£* "tZiTifk curvacin A, divercin V41, enterocin I, enterocin L50B, pediocin 
PA-1 #1 sakacinPo 
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Bk> ^^M^}5.4 kDao fettykffi&nfl&ffaW iXanthomonas oryzae pv. oryzae 
strain G. ) 7K^^kM^M C Xanthomonas campestris pv. oryzea S2) 5>#£3F 
f ( Pseudomonas solanacearum POD jt$^#t£7Slll ( Pseudomonas 

solanacearum T62, T64) ^|$|&Tif tfi^lS {Pseudomonas solanacearum PE1) 

AIKLVQSPNG NFAASFVLDG TKWI FKSKYY DSSKGYWVGI YEVWDRK 

Mia^a ^mmRmmmmmm (Genbank *nswiss-poro m^m, 

iflW&$kLCm-mi£te, 1994, 4 (3): 365-367). 
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^«P^tt*«HR. £PB&3*IK£*iR. 1999, 16 (1). tt^^0B-9O3 
S^lft^^IJII^M^j^XlfWWJ^ffl, tt4ftffiJl5*«, 1995, 25 (1): 69- 
72 )o 

m iBacuius subtilise xftnmftmmftttmwm&M&mmmmmtfyw 

1. ^BWWLCIS.SK^iJ-&^S@. 

2. Jfc LCI SH3£ftSS^IQtft# pBC7o 

3. & LCI pBVAB16c 

4. lci *ira&*JB#lir4'fti&#*&. 

5. ^isw lci wa»*m<ffc. 

6. ^WLClW**«ttlft«9. 



7. &&&iLcmfrtrmskMtoMftm. 

#B4fcWLCI^n*5BzK«e»»t-*fi#l* (Xanthomonas oryzae pv. oryzae ) 
®#G, LCI^SW»^a^2.5ng/ml, i£@ft#0J3mg/ntffiUCI&ST#*5^ 

ftio- 3 „ 

mtimm lci »=ftttft^& lci mmmmmm^, »smn 

lci ^i&A*ffl®#rt, HUM 7 RNA l»4MU59l]|?||iit^t. 
^£fcfatt*J*tt**E**fcWtt*, LCI 1IM^#MRWttmWfc>h#ft3ft 

m 1. LCI SH^^JX^lSWft*»^^|. A: ft«ft. I: 
K: itt, L: V: Q, S: P: A6«UB. 

N: ^F-Sfclft. G: F: 3£MiC&, D: ^^M^- T: ^tC&, W: fett 

13 2. LCI ^E^[s)^)gT)^7K^&fH-*fi^^ < Xanthomonas oryzae 
pv. oryzae) Mfc G £-|fcto«MMfts/S . LCI 6<J$fcjK#j 0 fig/ml (•); 0.6 jig/ml (O); 
2.5 jag/ml (A); 4.9 ng/ml (▲); 9.8 ng/ml (■). 

S 3. LCI X 5 j7KSa6 I, tf£$jIlJ C Xanthomonas oryzae pv. oryzae) fH^fc G ^ 
5Ell6*WaS. LCI ttW^*flt* 0.13 mg/ml(«) *0 0.066 mgfail(B). 

m 4. LCI ^»£XtX«N*#$$S!:tt«nfi. LCI ffjSfog: 3& 1 iB^Jta LCI 



ftXtflH. H2it0.11mg/ml, ^ 3 it 0.22 mg/ml , % 4 ig 0.39 mg/mlo 

a 5. lci M~i&£teu&^n'gMmn&sk&mK}\£%L. ®*w%m, t 

^J^s. P^^fO^|#0^^^^E^ o CF : Chou-Fasman; G0R : Garnier- 
Osguthorpe-Robson « 

u lci mmMiimar&xtz&m 

5fci§ffc LCI j e **k z f L #i^mft& (Bacillus subtilise A014 ftf)i£#?i£o 

47 ^gcgg&sj£, ^6>msjm^> itM^3ffem 

LCI ^S^m^J, l£fflte^#{agft&ii^S iP±ie^^jh^TlUSClaI 
IP Hind in M^SIi2M&£, AI^TK LCI ft DNA ^HK-&OilS Do 

mT%mMm&x&&m dna abasia (LKBMm^mmm^m. 

ft: 

1 . 5 1 atatcgatggctatcaagctggtgcagtccccaaacggcaacttcgccgct 3 * 
2 . 5 1 acttgaagatccacttagtaccgtccagcacgaaggaagcggcgaagttgc 3 1 
3 . 5 f taagtggatcttcaagtccaaatactatgactccagcaagggctactgggt 3 ' 
4 • 5 T cgaagcttacttgcggtcccacacctcgtagatgccgacccagtagccctt 3 ■ 

mi&wfrmkto. &m dna Kw&imfrnA 0.5 m N a ci 

mmf& DEAE-Sepharose 3£— ^^Btt, . J!fc& »3H* DNA # #T W 200 pmol 

#«m-^b^tK?&^85« , c mmsim, mmmm*mm&m* a dNTP *n 

T4DNA£^SJ, ^37°C jStf^S/So 

2. LCI 

LCI mnftWg. Cla I fP Hind in T4 DNA i£&g§>&'& 

j£&fU*£[i3#ft3£W#8i&Siift pBIuescript H KS MELt, ^fctWh^KfT 
»DH5ofD^i&, #iiJ^WLClSaft^|^B*4pBC7o 

pBC7 Jt*&*& Cla I SS^AS^ffl DNA I Klenow Xft&immW, 

mmm BamH i mit, m 2%mm^mw\^c lci p bv22o & e co r 



i mvcmm dna g>m& i Kienow ■xxmm.mv^ , mmm BamH i m\t. m 
lci mmx&.mmm 93^220 mn^m. f&&&4t*aftw dh5<x^j$^, 

5l*fi[ pBVAB16. 

3. mm&to lci miTOitttfc 

-smmm pbvabi6 m*®^ dh5<x, # lb mi^mnm^m^, 
mwmi?m% so*/i, tti«w«#*«A*wwra«i««it*t». 3o-c^#2.5 

'J>Ht. MB 421Cifc#J$H& 5 /jMft, 200 rpm. 

^#*a&fll*ja*F*gi«<fr 4000 rpra 10 ftW\B\WlJ5, m 50 mM Tris-HCl, 
pH 7.8 «?|«*«JfcWii» &^4'iSi^?K$$400 W30&, ^ft 15 fflRg 10 
60rin*ft 20 lOOOO rpm frfr 20 $H+, *^^^o I^^f^Mffi 

felt CM-Sepharose Fast Flow C26/20 ^ 0 ~ 0.6 M NaCl ££tt$^$5fcfl£. fffij 
W?Si4fei»^inA4M5ltt«ii^2M,jtaA0.5M,pH6.5 W^Zl^W^^ 50 

« 

mM , m^B/3^*^/f§$ffifei£Phenyl-Superose HR5/5 ^ 1 .7 ~ 0 M fiKBS^c 
ia*T£fett«feJft, »S!lM^<*iP*^W LCI. Jtb LCI PD-lOSephadex G-25 

M (Phannacia) Jlfc&B^H 1 ' #^^-20*C#ffi. ffl Tris-tricine SDS-PAGE % 
&?»5£ LCI W£fii£. LCI Wmjgfi 280 nm ^hM^fO Lowry JSfflflS. LCI 

Mm&m&mm&miztt^M&m%L&&} sds-page m^mmrn- 
*t p bv abi6 mm.m&T&&, « lci £*®4r«*#£fl7ft»wfsfe: 

K Mtt+^SD^J, ^B«SI^^»^^, ^fttTiB^aFW^ AUG ±8* 3~ 
ll^«f«tt. ^ 16s rRNA ft S'JiflSfllStt. tt^Sa«ftffiafc«1*i 2. P R 
» PlW^^**. ffiJ. P L g CI £&*P$J> (m&fi&WSBtefciJI^'&KJ 

mm lci ®,mmmft&, & & con *mm&M lci us 

MWII^^ifeffl CM-Sepharose Fast Flow R Phenyl -Super ose HR5/5 Mono 

s *fflfe»£Mfc»£9fca*f*w lci. ii&flug&j&sg^ lci mm&Mttmtt 
~m&m&m&) 8.7%. lci ^mm^m^ 3.5 kDa. 



&m&&&Mmm$rfia 6o°c m^mj^^u^m^m 
4. lci mmm&mm 

1, 96 ?Lfc&&[£'fei£fii£ LCI MfflJ^tfcrS: 

fflzK^6^tfi^llf(/fe/7£AcOTo/?as oryzae pv. oryzea strain G) ;J*7ja^]gj , 
ftEffl LB ^J§#Sa^mit(200rpm,28 ,, C)j5, ^ 20nl , jJHA lOO^il 
tfj LB J£#g, 20 ^1 ^ISJtfcjKftj LCI CJkl.l rag/ml LCI JF$&, 

i£»*AJfc>, JnA96 ?L«. fiffW&. %im^^f20 M l UClWL&m, 20 
Ml ^^T7X, 120 Ml LB J§#S^fl 20 m* 3g&TzK« 96 ?L&^ 

+ 28 °C ^R8— 'Ml*. (Microplate Autoreader 

EL310, BIO-TEK INSTRUMENTS) ± , iP 540 nm 6<]7t^T«!l4^ > h#^?L^ 

felHEkMM Xanthomonas oryzae pv. oryzae G ~^Wltti£.)kfai£,vS LCI 
M«l«M*fl£*foK*J 2.5 Mg/ml (jag 2. ). 
2> T«rik*^«f LCI 

& LB ^#Sffel, #)A 1 ml Tfc{ttfl®.mM(Q#i Xanthomonas oryzae 
pv. oryzea strain G) jfrsp. 3 j5^£^B<)$t#, fl&^o & 

¥feW^|5|{4S±4r*Mijn5MlLCI^, 5Ml*BJ^6<I^^*fR?>» 28 °C 

aB«i«iisH^:/h. 5 mi lci mm, 5 mi *b&£kj 

mmm* 28°Ci2&i£#, mmW&m* Sfc'&^mLCI MXanthomonos oryzae pv. 

3. lci M&mmxmft 

^ft^tttfj X. oryzae pv. oryzae strain G ffl LB *&#ig^^#£'J 0.035 
OD600nm. *£«&jg|&^&<J LCI (0.53 mg/ml) ffc— &-f&^#;s, #8J!2A 

100 mi 0<ja-^3OOMi ft**#B«M^-^«5<frW t T 1 » tMTffii. M§- 

Jfetelftffil. ^litl20Ml^980Ml6<JLB?g^#S^M^. M^itJ 100 mI feT 



LB *sUfi*±. 28 °C i2&Jg#o *^£TO±*/fttt&MOTlStift& LCI ft 
pv. o;>za« strain G) Jtf LCI MM4*^JS 0.13 mg/ml (•) fP 0.066 mg/ml (B)tP 

£*j&fFM+3afcft«j lci RTfifeaw^^w^tt. ia*^w lci jww«r 

n SWim^fifi lci M^^te. 

5. lci xt4M4MA»9«m 

ffl Riboprobe Combination System (Promega) *P SP6 ^IgSl^iHT^ LCI pJ 
mmmikmm®.. &&&&&&& 20 i 40 mM Tris-HCl, 

pH7.5, 6 mM MgCl 2 , 2 mM 3fcJfclBc, 10 mM NaCl, 10 mM DTT, 500 ^M each ATP, 
GTP, CTP and UTP, 40 U Recombinant RNasin Ribonuclease inhibitor, 0.5 ng pGEM 
Express Positive Control Template, 20 U SP6 & 37 °C 80 ftWf, 

&^m&j%.&*toA*mm&} lci 0 sjst^is i%mm c& 0.5 ng/mi ^ 

Z,«g) feftjg, T 254 nm W^^TW* RNA fi^/fcS. SflS 4 #p^, LCI 
ftH y H^*fejK: Jg 2 it 0.11 mg/ml, % 3 it 0.22 mg/ml *0|g 4 it 0.39 mg/ml 
ttmttto LCI fi<J*rjBK& 1 itt)#*3»W3*RNA«&/aW»*. 115 J.&0.39 mg/ml 

6. lci tonm»m 

M LCI «iBsyna^ht«p-// W wwnrhi nlm.nih.Bovra iSffl BLAST "nr" 

»KJ¥JiatfTa*. &*ifcW:mffi1ttl»£*kjK«H. lci 6<j-£g*S#jit££ 

GCG Cbou-Fasman (CF)^3 Garnier-Osguthorpe-Robson (GOR)M#^T?*^ 

lci mycnft=3rm% 5595.12 Da -emnr*?*^ P i=io.25. nm s 



m n mm 23 €Lto&nMMttim.**5mtt-^ sheet m&m, 
piscicodns vi. mmm^^km.^mmK^mM^tfym^-i'^mm, 

lactococcin G, plantaricin A #J plantaricinS £Kjf£tt^;£'ki6tl alpha ig beta Wfo 
&&m%tiLiK<k 1 ». SZ^RfXMft^ YGNGV £ LCI 

■H-acKJi+^^w, *peb 5 fo^nffi^'-tiEVfgMmm^mmnvt, tm lactacin 

F*P lacticin 481^o &^+fe3a&fi<J5feg&-£fiM 1 <t*£U 4 

tem^M divercin V41 * ftttfa-'hfe&gg&ii K-mWLl&Wl&ft&i&mmm 
Hilfc^SW LCI 3 >hfe«caW^««ttl^#jB#ailfi<i?bfiB. 

^H^LCIjS^^^ WI^28i!]30'ei[fi<]KYY^^itaB^^enterocin I (enterocin L50A) 
tfe^, £380^ enterocin L50B »J^W^S<J^^ KFYc KYY^^^ 

jft^Sfte KYY *g:ftfcj*#^£ME|g. 

««3*S«rtE. *t»r LCI ^ffi®*m-^m^fi«I pediocin mmmmm 
MM.%tffli&» "tHiOfk curvacin A (sakacin A), divercin V41, enterocin I (L50A), 
enterocin L50B, pediocin PA- 1 (AcH) #1 sakacin P» 
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Cla I start 

T corfon A-I-K-L-V-Q-S-P-N-G 
atatcgatg get, ate aag ctg gt.g cag tec cca aac ggc 

tatagctac cga tag ttc gac cac gtc agg ggt ttg c<zg. 

N-F-A-A-S-F-V-L-D-G 
a ac t.t.n gen get, tec ttc gtg ctg gac ggt 
t.tg aag egg cga agg aag cac gac ctg cca 

T-K-W-I--F-K-S-K-Y-Y 
act aag t-.gg af.r. t.t.r. aag t.r.r. aaa tar, j-.at. 

tga ttc acc tag aag ttc agg ttt atg ata 
D-S-S-K-G-Y-W-V-G-I 

gac tec age aag ggc tac tgg gtc ggc ate 
ctg agg teg ttc ccg atg acc cag ccg tag 

stop 

Y-E-V-W-D-R-K codon 
tac gag gtg tgg gac cgc aag taagcttcg 

atg ct.c cac acc ctg gcg ttc attcaaaac 

Hindm 

Hi. 
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mm* rtm auras 

1 5 go) 15 20 25 30 35 40 47 

BBBBBB.TTTTHHBHHHHttBBBBB. • TTttTTTTBBBBBBhhhhhh tfcCFfgflB 

— W BBBBBB BBBBB . . TTTT . TTTTTTTTTTTXBBBBBB - TTTT &GORRIS* 

LCI AIKLVQSPg§NFAASFVLDGTK|«I FKSKYYDSS KGYft VGIYBVftDRK 4 7 

Acidocin A KTXXG'lfilVHCT^ 58 

Acidocin 8912 KTRYPTMAiiKSllZlSOfESLRYTDGF 27 

Bacteriocin 31 TNVEAAT^G^^YCNKQKC^VD^NKASRBIGKIIVNG^QHGP^APR 48 

Bavaricin A SXXG^§VHXGXH5XTVD§GTAIGNIGN«AAANXATGXNAGG 41 

Bavaricin MN Tg^G^TYCNSKKC^VDjk^AAGGlGQTVVXGliLGGAIPGK 42 

Carnobacteriocin A(Piscicolin 6 1 ) PQMS^^mYGKGSSLSXGGAKCGIiGIVGGLATrPSGPLGgLAGAAGVINSCMK 53 

Carnobacteriocin B2 VNXG^VSCSKTKCSVl^GQAFQBRXTAGINSFVSGVASGAGSIGRRP 4 8 

Carnobacteriocin HMl(Bl) AI S^G^^Tf CNKEKCjjVKKAEHKQAITGIV I GGjjjASSIAGMGH 43 

Colicin V ASGRDIAMAIGTLSGQFVAGGIGAAAGG 

VAGGAIXDXASTHKPNPAMSPSGLGGTIRQKPEGIPSEAmrYAAGRLCKgSPNHLSDVCL 8 8 

Curvacin A (SaXacin A) ARS^G^^VY CNHKKC]j|VNRGEATQ S I IGGM 1 3 GljASGlAGM 41 

Divercin V41 TKXXGjNGfrrYCNSKKCfs^^ 43 

Enterocin A TTHSG£XXG^^CTKNKCTVI^|AKATTCIAGMSIGGFLGGAIPGKC 47 

Enterocin B E^DHRMPNELNRPNNLSKGGAKCGAAIAGGI^GIPKGPLAgAAGIANVYSKCN 53 

Enterocin I (L50A> MGAIAKI J VAKTO^IV KKYY KQI)^FrGEGHAINKIIE^TKKHT 44 

Enterocin L50B MGAIAKLVTKFGteLIKJ^KQIMOFrGQG^IDQIEKtLKRH 43 

Lactacin F LafA RNN^QTNV^GAVG SAM IG ATVGG TI CG P AC AVAG AH YLP I LtfTGVT AATGG FGKI RK 57 

Lactacin F LafX NRgGDTVLSAASGAGlglKACKSFGP ^GMAICGVGCAAIGGYFGYTHN 4 8 

Lacticin 481 ( lactococcin DR) gGGS@7IHTISHECNMNS,§fQFVFTCCS 27 

Lactococcin A KLTPIQSTAA^t.YYNTNTHKXVYQQTQNAFGAAANTIVNG|mGGAAGGFGLHH 54 

Lactococcin B SMXVM s J^YTSytott<TGKTICK^ 47 

LactOCOCCin G, alpha GT&DDIGQGIGRVAY&VGKAMGNMS DVKQASR JNRKKKH 39 

Lactococcin G, beta KK^HLAWV D P A YE F I KG FGKG AI KEGNKDKHtKN I 36 

LactOCOCCin Ji I R§TGKGLAAAMV5GAAMGGAI G AFGG FVG AI MGAffGG AVG G AMKY S I 48 

Lactobin A (A— UAL 187 )NRgTNAYSAAIXK^VPg\^YGKlCI^V^AVIGGVGGAAVCGIAGYVRKG 50 

Leucocin A ( B— TAlla) KXXG^§VHCTKSGCSVNW3EAFSAGVHRLAHGGNGfij 37 

Leucocin C-TA33a KKY G^gyHCTKKGCSVDtiGYAATNIANNSVMNGLTG 36 

Mesentericin Y105 (52A) KYYG ^gsmCTKSGCSVKlfc3EAASAGlHRLANGGNGF6 37 

Mesenteric in BIOS (52B) xgvi/^smassaltgpqqpnsphiaxiknhk 3 2 

Mundticin KYY G^gvSCNKKGCSVD^IGKAIGIIGN^SAA^LATGGAAGWSK 43 

Pediocin PA-1 (AcB) KYY G^gVTCGKHSCSVDHGKATTCI I NNG AMA$? ATGG H QGV HK C 4 4 

Piscicocin via KYYG^^SCNKNGCTVD^SKAIGIIGNNAAAHLTTGGAAG^HKG 4 4 

Piscicolin 126 KXXGjNGV SCNKNGC WDtfSKAIG 1 1 GNN AAAKLTTGGAAGWNKG 44 

Plantaricin A beta(alpha) ( A) YSI>Q^ATAIKOVKKLFKKf GW 23 

Plantaricin S alpha RNKLAXKM§HY AGKAT I FGLAAif ALLA 27 

plantaricin S beta KKKKQS WY AAAG DAXVS FGEGFLN AJ9 26 

SaXacin P KXXG5?g1vH CGKBS CTVDilGTAIGH I GNNAAANjBATGGM AGgNK 43 
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